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EEPORT 0? 

SUISimFAnE GHCUI'ID UTTiZ-STIGATIOIF 

A!JD LABORATORY TSST FIILTJLTS 

On Ausust 12 and 2^, ly63, t h i s I'nboratoiy nac3 a subE^oi^fsco 
ground invcBtigation on the above no-fced s i t o in order to dsterrene tlio v:?.iious 
Boil layers underlvlng the area and to co l l ec t s s ip le s for vioiial exs:?iin3,t5.oia siid 
laboratory t e s t i n g . 

The f i e l d oz^ lo ra t i a i consisted of fiTO (5) t e s t boilngs (iJos, 1, 
IA, 2 , 3j and U) end T;ere nade by neans of povrer r i s and s o i l sa::.plar(s) (Shelby 
and Kcusol tubes, and s p l i t epoon). 

Eroa th i a e:q3lcration ono (1) Sislby tuba, one (1) IIoucol tufc<J, 
and assorted j a r samples (subrrdtted d i r ec t ly to tlie c l i e n t ) were collected - qij 
TJiiich fcro (2) each of tho folloT-mig -J'ftests were perfomcd: 

Natural nois ta ro ,content j5st& 
Dry density dotcrninationsT^Pf^-
Void.Eatio ds te rn iha t ions . 
Porosity de tominat ioao , 
I-jechanical Analysis (Gradins and Ilydroii-eter), 
Atterbers LLrdts Test s e t s (L.L.,P«L., £:id P . I . )} 
Soi l gi-oup c l a s s i f i c a t i o n s . 
Coefficient of pemieabil i ty dsterr i inat ions . 

(-"•Tests pcrfor!i?.ed on tho Slielby Tube and Housel Tiibc sarrplos). 

The t s s t a '.loro caiTied out i n accordsnco x.dth the prGScrit'ed procedure 
of the /unorican Society for Testing and I la tc r ia lo . 

Logs and t e s t r e s u l t s avo as f o l l a r s : 
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TOLEDO TESTING LABORATORY 
TOLEDO, OHIO 43624 

CERTIFICATE OF TEST 
George R. Kunkle Septerober 12, I'̂ 'SQ 
ConEnalting Ground-Uater Geologist l-rrui>iattan Bculevai-d I^-drolosical 
Toledo, Chio Svjrvey, Toledo, Ohio 

Laboratoiy ITo. 363G6O 

Eeport cont 'd fron page 1 

LOG OF LOr.riGS 

7IIS OP RIG: • Kobile 
I'lETIIOD 0? OVlSHJIvDIill asi-IFLIIIG: Slielby and Kousel tu!:e ez\d Sp l i t spoon 
LOCATIOITG: Stalled by Client 

TEST BOEI-:iG IIO. 1 

• TOT;\L O ÊIiiUFJJSlT DRILISD: . Ii0»0" 

LOG • 

DEPTH ••.- DE-SriRIPTiai 0? !I;\TSRIAL 

O'O" - 2»0" Crushed br ick , 1:00d, n ibble , e t c . 

2»0" - 13 '0" Bro-..Ti s i l t y c lay, t race of sand a.id g rave l . 

13 '0" - 1;0'0" Grey ssiiSy s i l t iri-tli c lay , t race of gravel , riediura to s t i f f , no i s t . 
Sar^lo IJo. 1 (SIvaby) taLx^u a t 3u»0" to 3? '0" 

llo va te r encountered Tj-hile d r i l l i n g . 

lIOEs Ja r samples taken evexy fivo foot given to c l i e n t . 



; 1-7 \ _ ^ . x ^ i 11 N . ^ ' t ^ ^ y ,4- ' 

CERTIFICATE OF TEST 
Georfje R. Kunld-o 
Consiiltins Ground-Tfater Geolocist 
Toledo, Ohio 

Scpteinber 12, I960 
limliattsn Eoulovard Iljdrological 
Survey, Tola do, Oliio 
Laboratory llo. 3-^3360 

Eeport cont 'd frori pafiC 2 

TEST BORIiTG IJO. 2 

. TOTAL OVKHBUHDE!! DEILniD: 101 «0'' 

LOG 

DSPm DESOP'IPT'ICil 0? I^XWIIO, 

O'O" - 11«0" F i l l , crushed br ick , vood, rubble, e t c . 

11*0" - 1U'0=' Dark bi-o-..̂ x c i l t y clay, l i t t l e peat , l i t t l e to cone sand, 
t r ace of grave l , 

llt 'O" - 101*0" Gi'ey -/ery s i l t y clay, l i t t l e sand, t race of gravel , nediuia to 
s t i f f , n o i s t . 
Ssaple IIo. 1 (Kousel) tal-33n a t 30 '0" to 39'0" 

No water encountered irfiils d r i l l i n g . 

Ibr in^ Ho. IA - 20'0" 

Eorins llo. 3 - lO'O" 

- iro samples 

- 1 S p l i t sp'oon SGTiple 
(sub-iiitted d i r ec t ly to c l i e n t ) 

Boring No. U - 22 '0" - ITo carjjles 
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George !?. KunJcle 
Concultin:; Ground-XJatcr Geologist 
Toledo, Ohio 

report cont'd, from page 3 

Soptombcr 12, 1568 
Laborato3:y Ho. 363O6O 

TABLS IJO. 1 

I-IAiniATTAK BOyLIilYARD irxTROLOGICAL 
SURVEI 
TOM^O, OHIO 

I'lECIlANICAL /ilTALYGIS (SIEVIIIG AlID IHDROI'ETER) AIID 
COIJPOSTTIOII OF SOIL 

im)]:oiffir!:;n 

Bor- Sara-
Tes t i n g p i e 
ITur.:- ]';u7!>- TIUJTI- Depth 

S I E V I N G 

Cciiibined 

of S o n 
EERCENT PASSING SIME KUIOERS Par t ic les 

.flJTD SIZES l i ne r ' 
Than 

bor^ bor bor _ ( f t . - i n . ) 3/Q" Ifo. U I'To.lO Ho.hO No.200 0.00'.^ rm 

etainod 
n No.10 , 
Sieve 

GRAVEL • 
cir . 
7.U8 

2.33 

Passing 
No.10 
Sio\'e 

Retained 
on Ho.200 

Sieve 
SA\m 
"m 
29.h2 

13.67 

RIQS1J3G 
Ho.200 

Sieve . 

FINES 
SILT CTAI 

63.10 
2U.02 39.08 

Oh.00 
27.2^ ^ . . 75 

1 1 1 33»0"-39'0": 100.00 97.60 92.5^2 03.27 63,10 39.0G 

2 2 1 33*0"-39'6" 100.00 99.hO 97.67 93.37 Ch.OO 56.7^ 

TABUi: HO. 2 

ATTEl̂ UERG LIMITS, (L.L. ,P.L. , and P . I . ) , anoUP DESIG::IATI0N Aim GROUP ItlDEX, 
p.ccoi-din,<T to c l a s s i f i ca t ion by QIHO DEP.MiTrENT OF nir,l?:U\Y.S 

Group D3Gi2iiation and Group 
Index nccoi-dinjj to c l acs i f i ca -
t ion hy OMIO DEPiM T̂IIliNT OF 

HIGIil'̂ YS 
Teat 
Hu-ubor 

1 

2 

Dorins 
Ih5iibcr 

1 

2 

Saanplo 
Kuiribor 

1 

1 

Depth 
( f t . - i n . ) 

38'0"-39*0" 

30»O"-39'6": 

l iquid 
Limit 
L.L. 
^ ( A ) 

20.3 

M - . ••-• 

:«^-33.i 

Plas t ic 
T.-iTilit 
P.L. 

(;i) 

13.1 

17.0 

- ] . 

r i a s t i c i t y 
Index 
P . I . 

7.2 

16.1 

A-ha (1.0) 
Gi'oy oandj' s i l t iJitJi c lay, 
t race of c rave l . 

A-6b (10.5) 
Grey vory s i l t y c lay , l i t t l e 
sand, t race of g rave l . 

H 

o 
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TOLEDO TESTING LABORATORY 
TOLEDO, OHIO 43624 

CERTIFICATE OF TEST 
Georc© R, Kunlcle 
Consulting Ground-'.'ater Geologist 
Toledo, Oliio 

Eeport cont 'd froa pa^e h 

Septcnbcr 12, li;£3 
Ilanliattan Eoulcvord Eydroloj ical 
Survey, Toledo, Chio 
Laboratory ITo. 363060 

T/iBLE ITO. 3 

NATURAL II0I3TURS noIJTIi'JT, DRY DEISiTi, VOJD RATIO, POROSITZ, A-ID 
'.iCaPiFFlGinVT 0? Hil̂ 'TiADILITY 

Bor- SsTi-
•Tcst in3 pie 
Ikssi- Ilun- ITun- Donth 

lla-fc-
t i ra l 
Hois-
tu re 
Con­
t e n t 

Dry 
Densit-/ Void 

jter_ ber l^-v ( f t . - i n . ) (:1) ( l b . / e g . f t . ) Ratio Porosity 

1 1 1 . 33«0"-3?*0" 10 .1 12h.7 

2 2 1 33»0"-39'6" 16 .1 11?.^ 

0.327 0 .2^ 

0,h67 0.32 

Coefficient 
of 

Itertieability 
__(ci.ji/se3)^ 

2.22 X 10"^ 

9.Oh :: 10"^ 

Crifj. Si 3cc: 
ef 

NOTES: 
(1) Void Rat io , e ° i l J L - - 1 

I'Jhcre G " Specific Cravi.ty 
•"f ° Uuit T'Gig:it of ^::ater ' 

'Sao i ry Density of Sanpls 

(2) Porosity-, n = __2. 
1 + 0 

IJhere e » Void F^t io 

(3) Coefficient of I b r D e a l J ^ ^ 

"^rT'PnTOBrjJflfl TTO'vS '-i«|7Are^i?rQa^?lo^urf?^ 
"• "t •» Elapsed t ine 'of t e s t 

h^ « Cr5.2inal head 
hg » r i i ia l head 

«• Tost perforr.ied by falliriG-hoad px3n-Gar,ct<3r 

Eespectfullj ' subni t ted, 

ItjJ—DO 

-•t'ti O f < 


